Expression of smooth muscle myosin isoforms in urinary bladder smooth muscle during hypertrophy and regression.
Partial ligation of the urinary out-flow tract of rabbit bladder induces hypertrophy of the smooth muscle layer in the bladder wall, and it is reversible by the removal of the ligature. The expression of smooth muscle myosin heavy chain isoforms SM1 and SM2 after hypertrophy and the regression of hypertrophy (reversal) was investigated at the translational and transcriptional levels using this experimental model. The contractile activity of smooth muscle strips derived from normal, hypertrophied, and reversal bladders was measured using electrical stimulation. Expression of SM1 and SM2 in normal, hypertrophied, and reversal muscle tissue was characterized using SDS-PAGE, reverse transcriptase-PCR (RT-PCR), and RNase protection assay. Smooth muscle strips from hypertrophied urinary bladder revealed a decrease in both force and rate of force generation in response to field stimulation. These alterations in contractility were reversed by removal of the obstruction. The altered function in bladder hypertrophy was also associated with changes in translation and transcription of the smooth muscle heavy chain isoforms SM1 and SM2. Upon regression of the hypertrophy by removal of the obstruction, the relative ratio of myosin heavy chain SM2:SM1 returned to nearly normal values. Analyses by RT-PCR showed a decrease in the mRNA transcript for SM2 in hypertrophied bladder muscle; and, on reversal of the hypertrophy, the SM2 mRNA level returned to that of normal bladder. These data suggest that the obstruction-induced hypertrophy activates a down-regulating mechanism for the expression of myosin SM2 heavy chain. Obstruction-induced alteration in the contractile characteristics of the urinary bladder smooth muscle is associated with changes in the expression of smooth muscle myosin heavy chains at both the protein and mRNA levels. The contractile function and the myosin heavy chain expression return to normal after regression of the smooth muscle hypertrophy on removal of the obstruction.